The influence of a cloned trpE (trpE+p) gene from Bacillus pumilus on the expression of the gat locus in Bacillus subtilis was examined. The trpE gene was regulated by tryptophan and the mtr locus, which specifies the presumed aporepressor. The specific activity of subunit G varied directly with the level of subunit Ep, and the heterologous EpG complex that was formed was stable to gel filtration.
The influence of a cloned trpE (trpE+p) gene from Bacillus pumilus on the expression of the gat locus in Bacillus subtilis was examined. The trpE gene was regulated by tryptophan and the mtr locus, which specifies the presumed aporepressor. The specific activity of subunit G varied directly with the level of subunit Ep, and the heterologous EpG complex that was formed was stable to gel filtration.
In Bacillus subtilis, subunit G (previously called subunit X) is the product of the gat locus (previously called trpX) and is a component of at least two glutamine amidotransferases, anthranilate synthase (EG) (7) and p-aminobenzoate synthase (AG) (8) . The level of subunit G was regulated by the product of the trpE (subunit E) and pabA (subunit A) loci (6).
Keggins et al. (9, 10) have isolated a derivative of the Staphylococcus aureus plasmid pUBllO which specifies neomycin resistance and carries an EcoRI fragment from Bacillus pumilus with the trpE-trpD-trpC-trpF loci. Since the B. pumilus subunit E (Ep) forms a complex with the subunit G of B. subtilis (11), we investigated the effect of this cloned trpE+p gene on the expression of the gat locus in B. subtilis.
The bacterial mutants used in this study are shown in Table 1 . Cultures of the mutants were grown in minimal glucose medium (5) supplemented with 0.1% casein hydrolysate, 50 ,tg of the required amino acid per ml, and 5 ,ug of neomycin per ml as indicated.
Crude extracts were prepared from the cell pellets obtained from 200-ml cultures grown to the late logarithmic phase of growth in the above media. Cell extracts were prepared in an aggregating buffer as previously described (4) . The extracts were passed through a Sephadex G-25 column equilibrated in the above buffer and used in the enzyme assays. Subunits E and G were measured as described (11).
Gel filtration was performed with a Sephadex G-75 column (1.0 by 15 cm) equilibrated with aggregating buffer. Fractions were assayed for subunits E and G, and protein was assayed with the Bio-Rad protein determination reagent.
Transformation of recipient cells with plasmid DNA was carried out as previously described (9) . The presence of the plasmid in the mutants studied was verified as previously described (12).
The plasmid pSL103 was introduced into strains NP1, BR151, E78, and E78R, and the effect of this plasmid on the level of subunits E and G was determined ( Table 2 ). In the trpE+ strains NP1 and BR151, the activities of subunits E (Es + Ep) and G were not greater in the plasmid-containing strains than in the controls in either growth medium tested. Thus, the activity of subunit Ep was not at the level expected, considering there are 30 copies of the plasmid per cell (10); it was, in fact, repressed by tryptophan.
We determined the level of subunits Ep and G in the trpE mutant E78(pSL103) grown in casein hydrolysate-supplemented medium with and without tryptophan. In this mutant the growth rate in the absence of tryptophan was one-half that in the presence of tryptophan, suggesting that the activity of subunit Ep was rate limiting for growth. This conclusion is supported by the fact that the level of subunit G was high, as might be expected during physiological derepression. In the presence of tryptophan, however, there was no detectable subunit Ep activity in extracts of E78(pSL103), and the level of subunit G was repressed sevenfold. This demonstration that the plasmid trpE+p gene was regulated by tryptophan is in marked contrast to a report that the cloned trpD-trpC-and trpF genes were not regulated by tryptophan (10) .
The influence of the mtr locus, which codes for the presumed aporepressor (1, 3) , on the cloned trpE+p locus was examined (Table 2) . In mutant E78R(pSL103) the specific activity of subunit Ep was about twofold greater than that found in mutant E78(pSL103) grown without tryptophan, and this activity was not repressible. In addition, the level of subunit G was increased twofold above that of the parent E78R, and was not repressible. Although the activity of subunit Ep was increased, the growth rates of mutant E78R(pSL103) were identical to those of E78(pSL103); that is, the growth rate in a tryptophan-supplemented medium was twofold greater than in a medium lacking tryptophan. The hybrid complex EpG that formed in mutant E78R(pSL103) was stable to gel filtration (Fig. 1) . Subunit G from the plasmid-containing mutant was eluted at a position equivalent to that of the homologous EG complex. Subunit G from the parental mutant E78R (trpE24 mtr), however, was eluted at a position equivalent to that of free subunit G, at a molecular weight of 20,000.
The plasmid pSL103 has been shown to carry the trpE-trpD-trpC-trpF genes from B. pumilus (9, 10) . These genes were expressed in B. subtilis and were able to complement chromosomal mutations in the trpE-trpD-trpC-trpF loci of B. subtilis. Although the cloned trpD+-trpC+-trpF+ loci were not regulated by tryptophan (10), the trpEp gene was regulated by tryptophan (2) ling the level of subunit G. This is an essential corrollary to the hypothesis that subunit G is an autoregulatory protein (6). That is, the level of free subunit G remains constant, and changes in the level of free subunit, such as formation of an EG complex, signal repression or der-epression.
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